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III. Thyristorized 12-Pulse Generator, Phase Locked Loop (PLL) & Hysteresis Switching (HS)
A) Thyristorized 12-Pulse Generator: The Block used for given Pulse Generator is-
Figure2. Thyristorized 12-Pulse Generator
The Pulse Generator Block generates two pulse trains. Thyristorized Pulse Generator Circuit which generates 12 Pulses, having Pulse width of 60°. First 6, PY Pulses are given to first three phase Controlled Rectifier & Second 6, PD Pulses are generated for another three Phase Controlled Rectifier. The ordering of pulses in the pulse trains corresponds to the natural order of commutation of a three-phase controlled converter, as shown in the following figure. There are the three inputs of Thyristorized Pulse Generator. Firing angle "alpha" is the reference signal, "wt signal" is an angle varying between 0 and 2*pi radians, synchronized on zero crossings of the fundamental (positive-sequence) of phase A of the primary voltage of the converter transformer. The wt signal is normally obtained from a phase locked loop (PLL) system. The Thyristorized Pulse Generator block generates internal wt ramps to control the pulses. The delay angle "alpha" is expressed in electrical degrees by which the pulse is delayed relative to angle zero of its commutating voltage. This input can be connected to a Constant block, or it can be connected to a controller system to control the pulses of the generator. The Thyristorized Pulse Generator block can be configured to work in double-pulsing mode. In this mode two pulses are sent to each thyristor of three phase Controlled rectifier, a first pulse is to be sent when alpha angle is reached, and then a second pulse 60 degrees later, when the next thyristor is fired.
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B) PLL Introduction:
Today various methods of synchronizing techniques are available. One is open loop techniques that that directly estimates the phase angle of the input voltage and input current signals. Second one is closedloop methods i n wh i c h the estimation of the phase is adaptively updated through a loop mechanism having self locking tendency. It means PLL is a negative feedback control system in which output frequency fout tracks with the input frequency fin And rising edge of output clock make a alignment with the rising edge of input clock.
(i)PLL for trigger pulse Generation:
In Proposed methodology, one phase locked loop system is used for generating triggering Pulse for Thyristorized Pulse Converter. This Phase Locked loop PLL is used to synchronize on a variable frequency sinusoidal signal when automatic gain control is enabled, the input phase error of the PLL regulator is Scaled according to input signal magnitude. Input Signal 1 of this PLL is normalized supply input signal in per unit pu. There are the two outputs of this PLL. One of the output of this PLL is measured in frequency Hz where measured frequency is equal to ω/(2*pi). Another output of this PLL is Ramp wt varying between 0 & (2*pi) synchronizing on zero crossing (rising) of fundamental input signal.
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(ii)PLL for reference current Generation
Normally, low power factor LPF or phase locked loop PLL blocks are used for determining unit reference signal generation. But they have some drawbacks with them, such as low power factor LPF produces phase delay in the system and fine tuning is required in terms of gain and phase margins. Also, under distorted supply voltage conditions selection of cut off frequency plays a major role. Therefore, A phase Locked Loop PLL block can be used instead of LPF for generating unit reference signal. In Proposed methodology, the three phase load currents I abc load are first converted into unit magnitude signal by multiplying it with same RMS gain, Multiplication results compares with the actual value of load current, Subtraction results acts as a reference current for hysteresis current controller. Hysteresis Current Controller compares the reference current generated by PLL to the measured current generated by IGBT Inverter for Pulse generation for IGBT inverter. In this way, the reference fundamental unit templates will be multiplied by error signal generated by IGBT based voltage controller to generate final sinusoidal reference current signal also in phase with source voltage to make power factor unity. Here I ABCF is the fundamental component of current generated by PLL & HS based IGBT Inverter. The block diagram of proposed controller is shown in Fig. 6 .
Figure6. PLL & Hysteresis Switching used for Shunt Active Harmonic Filter used for Harmonic Elimination of
Non-Linear Loads
C) Introduction to Hysteresis Switching:
To obtain high accuracy and to compensate for the voltage disturbances, a high loop gain within the safe stability margin must be adopted. Both of two very difficult to achieve. The performance can also be improved by increasing the switching frequency. However, as in active power filters, the power involved is quite high and the available switching components do not allow too high frequencies. Moreover, as the switching frequency increases, the effects of the dead times increase as well, which add to the voltages disturbances mentioned above. A satisfactory solution for these requirements has given by the hysteresis current-control technique, which is characterized by unconditioned stability, good accuracy & fast response. In our topology, the hysteresis band is used to control the shunt line current as per reference current generated by PLL & HS to determine the switching gate signals for IGBT inverter. When the shunt line current exceeds the upper band, the comparators generate control signals in such a way to decrease the current and keep it between the bands. The controlled compensation current is injected such that the shunt line current follows the reference current. Hence the shunt line current becomes close to reference currents estimated by proposed Phase Locked Loop PLL & Hysteresis Switching HS.
Upper hysteresis band limit = + ∆(1+ε), Lower hysteresis band limit = -∆(1+ε)
Figure7. Proposed Hysteresis Band Current Controller
Within the Hysteresis band, If the measured value of shunt line current exceeds the maximum current limit of the hysteresis band, the upper half switch of the inverter arm is turned off and the lower half switch is turned on. The result of that is, the current starts to decay. Within the hysteresis band if the measured value of current crosses the minimum current limit of the hysteresis band, the lower switch of the inverter arm is turned off and the upper switch is turned on. The result is that, the measured value of current gets back into the hysteresis band. In this way measured value of shunt line current is forced to track the reference current within the hysteresis band. Hence by using PLL & HS from sampled load current and load voltage, the corresponding fundamental real components of the voltage and current are extracted. 
IV. Simulation Results
Simulation Model is carried out on a Matlab /Simulink software R2013a. Figure 8 represents the simulation model of harmonic compensation of fully controlled loads with SAHF. Figure 9 represents the Simulink model of fully controlled loads without SAHF. Harmonics which are generated by non-linear loads is removed by Thyristorized Controlled PLL based Shunt Active Power Filter. Given model considers the harmonics due to non-linear (fully controlled) loads and the disturbance presents in supply system also taken into consideration. Figure 9 .1 represents the input current wave shape is non-sinusoidal which represents unbalanced supply. For Proposed model, the Simulation time is 0.08 seconds. Figure 9 .2 shows the 3 phase injected current waveform by ASHF at the point of common coupling. Figure 9 .3 shows 3-phase load current waveform which is a combination of two three phase Controlled (delta-delta) loads. Table 1 shows simulation parameters.
V. FFT Analysis
The Fast Fourier Transform (FFT) Analysis is used to measures the order of harmonics with the fundamental frequency at 50 Hz of the source current and also considers THD (total harmonic distortion) presents in selected signal. In our model measurement block is used for finding error in between Source & load current waveform. The FFT analysis of given Model for selected signal with and without the use of Shunt Active Filter is shown in Figure 9 
VI. Conclusion
This methodology proposes an implementation of a 12-Pulse thyristorized Controlled three-phase shunt active harmonic filter with phase locked loop PLL & Hysteresis Controlled HS, having a combination of two fully Controlled loads. Simulation result shows, this system provides unity power factor operation of non-linear loads with adding that reduces the harmonics from 20.94% to 0.40%. 
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